Synthesis of a novel fluorescent non-nucleotide ATP analogue and its interaction with myosin ATPase.
A novel non-nucleotide fluorescent ATP analogue, N-methylanthraniloylamideethyl triphosphate (MANTTP), was designed and synthesized for kinetic studies with ATPases. The interaction of MANTTP with myosin ATPase was characterized. MANTTP was used as a substrate of myosin ATPase, and acceleration of actin-dependent hydrolysis was observed. The fluorescence property of MANTTP was not greatly affected by its binding to the ATPase site of myosin. In contrast, during MANTTP hydrolysis, significant fluorescence resonance energy transfer (FRET) was observed between MANTTP and intrinsic tryptophan residues in the myosin motor domain. Binding of MANTTP and formation of a ternary complex with a myosin-N-methylanthraniloylamideethyl diphosphate (MANTDP)-Pi analogue, which may mimic ATPase transient states, were monitored by FRET. The kinetic parameters of MANTTP binding to myosin and MANTDP release from the ATPase site were determined using a stopped-flow apparatus and compared with those of other ATP analogues. This novel fluorescent ATP analogue was shown to be applicable for kinetic analysis of ATPases.